Since C-peptide immunoreactivity
Connecting peptide (C-peptide), a component of proinsulin, is released into the portal circulation from the B-cell of the pancreas together with insulin in equimolar quantities (Rubenstein et al., 1969) . Hepatic metabolism of C-peptide is minimal (Kiihl et al., 1978 , Stoll et al., 1970 , and it is mainly metabolized in the kidney (Katz and Rubenstein, 1973) . Though most of its renal clearance is attributed to degradation rather than excretion, C-peptide excreted in the urine (U-CPR) represents about 4-20% of the total secretion, which is a much higher rate than the percentage of insulin excretion (Kaneko et al., 1975 , Horwitz et al., 1977 , Meistas et al., 1981 . Therefore, the amounts of 24-hour U-CPR may be a good index of B-cell function (Meistas et al., TAKAI et al. Endocrinol. Japon. June 1984 1981, .
The measurement of U-CPR is noninvasive and easily repeatable, rendering frequent blood sampling unnecessary. Furthermore as urine collection can be done by the patient him (or her)-self everyday, the measurement is feasible in the normal conditions of his (or her) daily life without any modification.
For the assessment of islet B-cell function in diabetes, especially in insulin requiring diabetes, U-CPR measurement could possibly be used for making a classification of insulin-dependent diabetes mellitus (IDDM) or non insulindependent diabetes mellitus (NIDDM) (National Diabetes Data Group, 1979) . However, since successive measurements of daily U-CPR revealed a considerable day to day variation in both diabetic and normal subjects, we have investigated the causes of these variations. A wide daily fluctuation of the U-CPR quantity is assumed to be due to the following causes: 1) a change in total caloric intake as well as in diet composition 2) a variation of daily exercise 3) a variation of C-peptide clearance in the kidney 4) effects of drugs (Hoogwerf and Goetz, 1983) .
In this study, we examined the possibility that a wide daily fluctuation of U-CPR excretion could be partly ascribed to daily variation of ingested food constituents. We measured U-CPR in normal subjects after they ingested 5 kinds of isocaloric meal and examined the effect of various nutrients on the amount of U-CPR excretion. Effect of Various Nutrients on U-CPR Eight healthy volunteers, 7 males and 1 female, aged from 18 to 30 years old were selected for the study. Their diets prior to the study were casual Japanese foods, containing ample carbohydrate.
After an overnight fast, they were instructed to consume the next 5 test meals containing 300 kcal within 15 minutes. These test meals were glucose-meal, starch-meal, proteinmeal, fat-meal and mixed-meal.
Glucose-meal consisted of 75 g of glucose, starch-meal 83 g of mashed potatoes, protein-meal 418 g of boiled egg white and fat-meal 41.6 g of butter. And the mixed-meal consisted of the above 3 kinds of nutrient (starch, protein and fat), 100 kcal of each i.e. 27.7 g of mashed potatoes, 139 g of egg white and 13.9 g of butter. In all 8 subjects, these five test meals were given in random order on separate days. The blood or urine samples were collected every 30-60 minutes or every 60 minutes for 5 hours, respectively.
Analytical Methods
Plasma glucose (PG) was determined by the glucose oxidase method using Beckman's glucoanalyzer.
Serum immunoreactive insulin (S-IRI) was measured by the solid phase method using a Shionogi kit which came originally from Pharmacia, Sweden. Serum and urine C-peptide immunoreactivity (S-CPR and U-CPR, respectively) was assayed by the double antibody method using a CPR kit from Shionogi Pharmaceutical Corporation, Osaka Japan. The Cpeptide used in the kit was identical with authentic human C-peptide. In the assay, urine samples were routinely diluted 5-20 times with deionized water.
Serum and urine creatinine were measured by Jaffe's method. These changes after the ingestion were not statistically significant. However, U-CPR excretion at 3 hr after the protein meal increased to 167% of the basal rate and this increase is statistically significant (P <0.005). Although the increase in U-CPR excretion following protein ingestion was smaller than that with glucose or starch ingestion, it persisted for 3 hours. (Fig. 5 ) After a fat meal ingestion, PG showed no change at all and both S-IRI and S-CPR remained unchanged throughout a 5 hour observation period. 
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Discussion
It was reported that about 4-20% of total C-peptide released from the pancreas was excreted in the urine and the pattern of U-CPR excretion could well reflect the serum CPR response in the glucose tolerance test (Kaneko et al., 1975 a, b, Block et al., 1972 . Accordingly U-CPR measurement could provide a useful index of pancreatic B-cell function, and thereby could be used for establishing the classification of diabetes mellitus. For this purpose, the reproducibility of U-CPR measurement should be analyzed. In the present study, consecutive measurements of daily U-CPR disclosed a considerable dayto-day variation. This could be ascribed to, firstly, qualitative and quantitative changes in ingested food.
Naturally, food quantity affects the U-CPR amount. However, even under the isocaloric conditions, U-CPR fluctuates in a wide range as shown in the present study. After 300 kcal of fat ingestion, isocaloric to 75 g glucose, U-CPR excretion did not show any increase, while starch ingestion of the caloric equivalent induced a large increase, approximately 4 times as much as the basal excretion. After ingestion of the isocaloric protein meal, an increase in urinary excretion of CPR lasted for a longer period, though the increase was only twice the basal excretion. In this context, the role of the enteroinsular axis might be another factor responsible for the variation, but this has not yet been established. On the other hand, it was reported that insulin response to ingested protein was more marked in diabetic patients than in normal subjects (Berger and Vongaraya, 1966) . Therefore, a little change in food nutrient could cause wide variations in U-CPR excretion even when a isocaloric diet was consumed by either normal or diabetic subjects.
Secondly, as to the fluctuation of daily 
